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Description 
A Disc Brake 

Background of Invention 

[0001] This invention relates to a disc brake having first and sec- 
ond levers that respectively pivot on pins to transmit an 
axial clamping force that moves first and second friction 
members into engagement with a rotor to effect a brake 
application. 

[0002] | n dj SC brakes, it is common for a caliper to straddle a ro- 
tor that is fixed to an axle of a vehicle with the caliper is 
fixed to a yoke that is secured to the housing of the vehi- 
cle. The caliper has a bore therein that retains an actua- 
tion piston to define an actuation chamber. A first friction 
member is connected to the actuation piston while a sec- 
ond friction member is connected to an arm that extends 
from the caliper. The first and second friction members 
are located on opposite sides of the rotor and when pres- 
surized fluid is supplied to the actuation chamber, the 
piston and caliper move in opposite directions such that 
the first and second friction members engage the rotor to 


effect a brake application. The following U.S. Patents may 
be considered as illustrative of such disc brake and their 
corresponding functional operation: 3,113,643; 
3,421,604; 3,442,356; 3,868,001; 3,912,051; 3,998,466; 
4,530,423; 5,660,253; 5,700,067; 5,713,435; 5,826,681; 
5,845,747; 6,000,506; 6,044,936; 6,073,733; 6,135,245 
and 6,454,056. While all of the disc brakes disclosed by 
these patents have certain differences they function in a 
manner as describe above wherein the friction members 
and the caliper slide on either pins or rails during a brake 
application. Unfortunately such sliding can often results in 
high friction forces that must be overcome before and 
during the movement of the friction members into en- 
gagement with a rotor to effect a brake application. 
[0003] it is understood that elimination or a reduction of the fric- 
tion forces would allow that portion of an actuation force 
to be directed to the development of a brake force and as 
a result the size of a caliper and weight of a brake may be 

reduced. 
Summary of Invention 

[0004] The present invention provides a disc brake with an actu- 
ation arrangement whereby an input force applied to ef- 
fect a brake application is transmitted through lever arms 


that pivot about pins to move first and second friction 
members into engagement with a rotor and thereby sub- 
stantially eliminate hysteresis caused by sliding of brake 
pads on a rail or pin during a brake application. 
[0005] | n more particular detail, the disc brake is characterized 
by a support member that is fixed to a housing of a vehi- 
cle. The support member has a base with perpendicular 
first and second arms that extend therefrom. The first arm 
has a first perpendicular projection that extends there- 
from while the second arm has a second perpendicular 
projection that extends therefrom to define symmetrical 
surfaces with respect to the base. The first perpendicular 
projection has first and second lateral bores that extends 
there through while the second perpendicular projection 
has third and fourth lateral bores that extends there 
through. The first and third bores are aligned in a first 
vertical plane with respect to the base while the second 
and fourth bores are alignment in a second vertical plane 
with respect to the base such that first, second, third and 
fourth bores are located in a same horizontal plane with 
respect to the base. A first lever has a lateral opening or 
bore that is located between a first end and a second end. 
The first lever has a bore adjacent the first end that re- 


ceives a piston to define an actuation chamber that is se- 
lectively connected to a source of pressurized fluid while 
the second end retaining a first friction member. A first 
pin that is retained in the first and third bores extends 
through the lateral opening in the first lever to define a 
pivot point for the first lever and to position the first fric- 
tion member adjacent a first face of a rotor. A second 
lever has a lateral opening located between a first end and 
a second end with the second end retaining a second fric- 
tion member. A second pin that is retained in the second 
and fourth bores extends through lateral opening in the 
second lever to define a pivot point for the second lever 
and position the first end of thereof adjacent the piston 
and the second friction member adjacent a second face of 
the rotor. An actuation means is connected to selectively 
supply pressurized to the actuation chamber. The pres- 
surized fluid acts on the piston and first lever causing the 
first lever to pivot about its pivot point and the second 
lever to pivot about its pivot point to correspondingly 
move the first and second friction members into engage- 
ment with the first and second faces of the rotor and ef- 
fect a brake application. 
[0006] An advantage of the disc brake resides in the pivoting of 


the levers about pins to impart an axial force that moves 

first and second friction members into engagement with a 

rotor to effect a brake application. 

[0007] a further advantage of the invention is in the elimination 

of a need to slide a friction member into engagement with 

a rotor to effect a brake application. 
Brief Description of Drawings 

[0008] Figure 1 is a front perspective view of a disc brake and ro- 
tor according to the present invention; 

[0009] Figure 2 is a rear perspective view of the disc brake of 
Figure 1; 

[0010] Figure 3 is a top view of the disc brake of Figure 1; 

[001 1] Figure 4 is a partial sectional view of the disc brake taken 
along lines 4-4 of Figure 3 in a rest position; 

[0012] Figure 5 is an enlarged sectional view showing a bearing 
arrangement for the levers of the disc brake of Figure 1; 

[0013] Figure 6 is a sectional view taken along line 6-6 of Figure 
5; and 

[0014] Figure 7 is a partial sectional view of the disc brake of 

Figure 4 showing the relationship of the friction members 

and rotor after a period use in a brake system. 
Detailed Description 


[0015] | n the specification where similar components are used 
the component may be identified by a number or a same 
number plus ' depending on a relationship with other 
components. 

[0016] The disc brake 10 shown in Figures 1, 2 and 3 is made 
according to the present invention and has a torque 
member 12 that is fixed to a wheel or axle support for a 
vehicle by bolts that extend through openings 14,14' 
therein such that the torque member 12 transmits braking 
forces into the support during a brake application. Thus, 
the torque member 12 functions as a support for retain- 
ing the other components of disc brake 10 in a desired 
relationship with respect to a rotor 44 for that is associ- 
ated with a wheel for a vehicle. 

[0017] The torque member 12 is characterized by a base 16 that 
has perpendicular first 18 and second 20 arms that ex- 
tend therefrom. The first arm 18 has a first perpendicular 
projection 22 that extends therefrom while the second 
arm 20 has a second perpendicular projection 24 that ex- 
tends therefrom. The first perpendicular projection 22 has 
first 26 and second 28 lateral bores that extends there 
through while the second perpendicular projection 24 has 
third 30 and fourth 32 lateral bores that extends there 


through. The first 26 and third 30 bores are aligned in a 
first vertical plane with respect to the base 16 while the 
second 28 and fourth 32 bores are alignment in a second 
vertical plane with respect to the base 16 such that the 
first 26, second 28, third 30 and fourth 32 bores are in a 
same horizontal plane with respect to the base 16. When 
the torque member 12 is fixed to the vehicle the first ver- 
tical plane is in parallel alignment adjacent a first face 40 
while the second vertical plane is in parallel alignment ad- 
jacent a second face 42 of rotor 44. The torque member 
12 defines a support for a first lever 50 and a second 
lever 72 through which an input force is applied to move 
friction member 66 and 88 into engagement with the 
faces 40 and 42 of the rotor to effect a brake application. 
[0018] | n more particular detail, the first lever 50 is defined with 
a first end 54 and a second end 56 having a first lateral 
opening 52 there between for receiving a pin 70 that is 
retained in the first bore 26 in the first projection and 
third bore 30 in the second 24 projection. Lever 50 is 
shown with first 58 and second 58' bores adjacent the 
first end 54 for retaining a first 60 and a second 60' pis- 
tons for compactness but a single bore and single piston 
is also envisioned by the invention while the second end 


56 has a first friction member 66 attached thereto. The 
relationship of the first 60 and second 60' pistons within 
bores 58,58' is such that inlet port 64 that is connected to 
a source of pressurized fluid communicates to an actua- 
tion chamber 62 that is connected to both bores 58,58'. 
Pin 70 that extends through the first opening 52 and is 
retained in the first 26 and third 30 bores by snap rings 
70' to define a first pivot point for lever 50 wherein the 
first friction member 66 is positioned in a parallel rela- 
tionship with a face 42 on rotor 44 and the first 60 and 
second 60' pistons are positioned in a perpendicular rela- 
tionship with rotor 44. 
[0019] | n order to provide for substantially free movement about 
the pivot point of lever 50, a bearing arrangement 100 is 
located in an arcuate groove 51 on each end of the lateral 
opening 52 for the first lever 50, as best illustrated in Fig- 
ure 6 and each end of the lateral opening 74 for the sec- 
ond lever 72. The bearing arrangement 100 are identical 
and defined by a needle bearing 104 that has a plurality of 
rollers 106,106'...106 n , see Figure 5, that are located in 
an arc about a center axis and a spacer or washer 108. 
The arcuate groove 51 is located on face 53 adjacent the 
lateral opening 52 while arcuate groove 51' is located on 


face 57 adjacent lateral opening 52. The pin 70 extends 
through washer or spacer 108 and engages the needle 
bearing 104 of each of the bearing arrangements 100 
such that a washer 108 and needle bearing 104 is located 
between face 53 and projection 22 and a washer and nee- 
dle bearing are also located between face 57 and projec- 
tion 24. 

[0020] The first 60 and second 60' pistons are each characterized 
by a cylindrical body 61 with a dome 68, 68' that extends 
outside of bore 58,58'. The apex of the domes 68,68' are 
located at a first radial distance R 1 from the axis of the 
first lateral opening 52 while a mid-point of the first fric- 

2 

tion member 66 is located at a second radial distance R 

1 2 

from the axis of the first lateral opening 52. R and R are 
usually equal and as a result the pistons 60,60' and fric- 
tion member 66 move a same arcuate distance about the 
axis of opening 52. 
[0021] a second lever 72 is defined with a first end 76 and a sec- 
ond end 78 having a lateral opening 74 located there be- 
tween for receiving a pin 80 that is retained in the second 
bore 28 in the first projection 22 and in the fourth bore 
32 in the second 24 projection. The first end 76 is curved 
and defined by concave surface 82 that extends from a 


first side 84 to a second side 86 while the second end 78 
has a second friction member 88 attached thereto. Pin 80 
that extends through the lateral opening 74 is retained in 
the second 28 and fourth 32 bores by snap rings 80' to 
define a pivot point for lever 72 while positioning the sec- 
ond friction member 88 in a parallel relationship with a 
face 40 on rotor 44 and the curved surface 82 in a per- 
pendicular relationship with pistons 60,60', as best illus- 
trated in Figure 4. The domes 68,68' engage the curved 
surface 82 such that a point contact is created between 
pistons 60,60' and the first end 76 of the second lever 72. 
As with lever 50, bearing arrangements 100 and 100' are 
located on sides 73 and 75 on lever 72 with respect the 
lateral opening 74 such that a needle bearing 104 and 
washer 106 are located between face 73 and projection 22 
and face 75 and projection 24. 
[0022] a first return spring 90 spring has a Y shape with the base 
92 thereof attached to projection 22 and a first leg 94 at- 
tached to the first end 54 of lever 50 and a second leg 96 
attached to the first end 76 of lever 72, see Figures 4 and 
6. The return spring 90 acts on the levers 50 and 72 to 
respectively urge the first 66 and second 88 friction mem- 
bers away from face 42 and 40 of rotor 40 to prevent en- 


gagement there between in a rest position for piston 68 

when pressurized fluid is not provided to the actuation 

chamber 62. If necessary, a second return spring 90' 

would be attached to projection 24 to assist in defining a 

running clearance between the first 66 and second 88 

friction members away from face 42 and 40 of rotor 40. 
Mode of Operation 

[0023] when an operator desires to effect a brake application in a 
vehicle equipt with a disc brake 10, pressurized fluid is 
supplied to actuation chamber 62. The fluid in actuation 
chamber 62 acts on piston 60,60 creating a reaction force 
that causes the first lever 50 to pivot about pin 70 and the 
second lever 72 to pivot about pin 80 and move the first 
friction member 66 into engagement with face 42 and the 
second friction member 88 into engagement with face 40 
on rotor 44 to effect a corresponding brake application. 

[0024] on engagement of the first friction member 66 with face 
42 and the second friction member 88 with face 40, an 
arcuate moment is created about the axis of the rotor 40 
that is carried into pins 70 and 80 and depending on the 
direction of the rotation of the rotor into one of the first 
22 or second 24 projections of torque member 12. As a 
result of pins 70 and 80 being supported at both ends, 


the moment is substantially carried into the projection as 
a lateral force and since bearing arrangements 100,100' 
are located between the levers 50 and 72, the pivoting is 
not effected by this transfer of this force into the torque 
member 12. 

[0025] | n dj SC brake 10, the first 66 and second 88 friction mem- 
bers will develop a wear pattern through engagement with 
faces 40 and 42 on rotor 44. The wear pattern is function 
of a distance that the friction member is from the pivot 
point on levers 50 and 72 and is substantially uniform 
from the first side to the second side. When the initial 
thickness of the friction members is reduced to about 
one-half the thickness of the pad would be of equal at 
both edges, see Figure 7. In this arrangement a substan- 
tial dimensional change is not evident between a predom- 
inate leading edge and a trailing edge. 

[0026] As the first 66 and second 88 friction members wear, the 
point contact between the domes 68,68' on pistons 60,60' 
and the curved surface 82 on the first end 76 of lever 72 
proportionally shifts toward the pivot points of the levers 
50 and 72. Because of the point contact, the entire input 
force is always directed in a perpendicular direction to ro- 
tate the levers 50 and 72 on pins 70 and 80 without the 


introduction of any side forces. 
[0027] on termination of the communication of pressurize fluid 
to the actuation chamber 62, return springs 90,90' act on 
the first 50 and second 72 levers to bring the first ends 
76 and 54 toward each other and at the same time move 
ends 78 and 56 away from each other such that a desired 
running clearance is produced between the first friction 
member 66 and face 40 and the second friction member 
88 and face 42 of rotor 44. 


